INTRODUCTION
The structure of Al-ceramic particle composites, prepared by liquid methods, is controlled by two processes:
• the behaviour of particles in liquid metal to the moment of alloy solidification, • interaction of the crystallization front with the particles.
Increasing the volume fraction of the particles leads to their precipitation from the liquid or, when the metal is mixed, the formation of a mixture of ceramic particles and metal drops. Taking the factor of energy into consideration 131, it has been found that the minimum distance between the surfaces of the adjacent particles forming the suspension for the uniform cubic distribution is:
A diversified structure of the distribution of particles in the matrix can be formed, particularly during slow solidification This is determined by the volume fraction of particles influencing the viscosity and fluidity of the suspension. The formation of a layer structure has been observed in Al ceramic composites in the systems AlSillMg-SiC, AlSil lMg-Al 2 0 3 , AlMgl-TiC AlMglSiC, when the particle volume fraction was less than 15%. The flowing out phenomenon of particles and their location in the surface layer and sedimentation phenomena have been confirmed. The particle distribution in the composite ingots is shown in Fig. 1. 
ANALYSIS OF THE LAYER STRUCTURE FORMATION
Poor wetting of a ceramic particle by liquid metal is one of the factors determining its behaviour in the suspension In Al-ceramic systems wetting does not occur III. The wetting effect is obtained by alloying the aluminium alloy with the addition of magnesium, surface treatment of the particles, and long mixing of the suspension 111. In spite of weak wetting, a small quantity of particles can be added to the liquid metal.
where Ap -the particle surface calculated from the next equation:
φ -shape factor defined as the ratio of the particle surface to the sphere surface of the same volume as that of the particle. For SiC and AI2O3 particles φ = 2, for Si0 2 particles φ = 4, and for mica particles φ = 9. For this model of particle distribution in the liquid, the volume fraction of the particles may be calculated from the following equation:
From Equation (3) we can see that the volume fraction of particles in the suspension depends on the contact (wetting) angle θ and the shape of the particles. Particles with a well-developed surface give a small volume fraction According to Equation (3), a suspension (with a small volume fraction) can be obtained even when wetting does not occur. Fig. 2 illustrates this dependence.
The consideration quoted above indicates that the structure of the ingots shown in Fig. 1 is a result 
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• . , wetting phenomenon. To confirm this hypothesis, the model of a particle in liquid metal at a depth h has been examined. The forces resulting from the metallostatic and medium lift (connected with wetting) and the flow resistance have an influence on the particle in the liquid. The equation of the particle motion in the liquid has the form:
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After solving the equation and accepting for the initial condition: t = 0, ζ = h and assuming that R « a and making the appropriate transformation, the equation of the velocity of the particle takes the form:
where η -viscosity of suspension, γ ρ -gravity of particle.
Since the first part of Equation (5) for small particles is about zero, the velocity of the particles in the liquid is constant, and independent of the position in the liquid The direction of the particle movement depends on the value of the wetting angle. Fig. 3 shows the dependence of the wetting angle on the velocity of the particle in the liquid aluminium. In the calculation the following values have been assumed: k = 12.56· 10" The movement of the particle in the liquid is conditioned by the wetting and viscosity of the metal. Absence of wetting causes flowing out of particles and their concentration in the surface layers. If the condition of the volume fraction of the particle in the liquid (1) is satisfied, it is necessary to form a good bond between the components in order to obtain composites with good properties. According to experimental data obtained by Nicholas et al. IM for the metal-ceramic system, good bonding is obtained when the contact angle θ is less than 108°. Under this condition an adhesive bond between the components is formed. The segregation of the particles in the ingots is a result of poor wettability.
